Complete protection of antisense oligonucleotides against serum nuclease degradation by an avidin-biotin system.
It has been recently demonstrated that a complex of avidin, a cationic protein, and a monobiotinylated antisense oligonucleotide for the GLUT1 glucose transporter mRNA is taken up by cells in vitro and by organs in vivo via absorptive-mediated endocytosis. In the present study, a GLUT1 biotinylated oligonucleotide-avidin construct showing complete protection against serum 3'-exonuclease-mediated degradation is described. 21-mer antisense oligonucleotides complementary to nucleotides 162-182 and 161-181 of the bovine GLUT1 glucose transporter mRNA were synthesized with a 6-aminodeoxyuridine at positions 3 and 20, respectively, biotinylated with NHS- or NHS-XX-biotin to yield near 5'- or near 3'-biotinylated oligonucleotide (bio-DNA), and 5'- and 3'-end radiolabeled. Serum induced a rapid degradation of unprotected (no avidin) [5'-32P]-5'-bio-DNA (> 95% at 30 min). Avidin partially protected this construct (approximately 31% of intact 21-mer oligo remained at 1 h). Similar results were obtained with the [3'-32P]-5'-bio-DNA; however, no degradation products of varying size were observed, confirming that the degradation is mediated primarily by a 3'-exonuclease. Incubation of the [5'-32P]-3'-bio-DNA with serum showed a rapid conversion to the 20- and 19-mer forms (t1/2 approximately 13 min). Conversely, avidin totally protected this construct against the serum 3'-exonuclease. In conclusion, avidin fully protects antisense oligonucleotides biotinylated at the near 3'-terminus against serum 3'-exonuclease degradation, and this property may be useful for avidin-mediated drug delivery of oligonucleotides to tissues in vivo or to cultured cells in vitro.